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t. w..ct acan41 • l'lOU llMt,-,1v• Dq• Afld OM 
ApplkaUoa wllll KloMD\cal laco'POS<&l:iod (ctate,) 
•4 Mo tt: .......... -tcm (dpt. aa4 1.,., ,, . . ., . . . 
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._.. baV• I> . ddl 11an for •�t1ea•. ,-rt tn4 lt ,, . .vldent 
Qat tbe1 t1111 '- With IIIQ le� ND7 aore.. '- ttll-1,1• land clac�• 
.a pepulatt•11 tocr .. •• .,..., wtll have 'tO · • controll .. to- &uu� 
Cht lt .. t land-• 
l 
we.cl• Ufa concnu.. , cultlll'«t., bloloaioal and cbeatcal .-clledf., 
CU1tca1 pwacttc• u• ••t wt4•lr uad and a•••lly ttae ••t· ••Mtical. 
Bioloaloal oootcol ,. UMhl onlJ , •• ,.,,,c ..... C�•l oeatftl 
of .,.... •• aoc • ... 1, u•e4 Mtbocl uncil ti. •l'40'"'f of ••l•tt•• 
'-'lot,_ alteut 1100. 
& 1r-, of datlld.•l• oow 1:.celvt111 •ob ate•tto.n are tu b_.,. 
cl._ cs .. MIJ.J oall ... "t•------••• olllld•1•." ft-• claad.cale an 
• GaNl4 '41._.. f tbeb tlM of -i,p1a..11on. 
"'- ,o••DillCcJ of contro11ina emma1 weed•,,. ,..--.qenc• 
app1toatloa• •·• Mniddtl• cm lua• ac• ... •• ot cowa witbo\lt eta. .U 
••. ooltt•••loft -· tt-iall•t•d a 1 .... 8IIOtmt ., lnttlW. et. 
!b eltJ•tl•• •-I tU-• •tu.t, ••• · to lan •• oout • l'•l•• 
t1v•17' ·- ..... ot· 1-nleld•• 11, .. , ..... ,1, Q ,........... t:'l'•I• 
-t• la eon end. ..., CM control of ..... 1 .,..,. i• ta11--.. l>y 
a. ta- a ..,._, of salaiall tuc t• r-.t.v_. dtw Ila• .._ .. 1 b 
.,,u.... 'l'llu• .., obtalc.it •t• •iaaslfflt1 •cl at1·aata••. 
It l1 bope4 tut tbea• l'•#Ult1 lfll� ai.4 tn clneloplna ••• 











p�actlcal uaea for bal'blc14ea that are applied ,�•---ranee. 
llaa•tne u l•dlle1'o-4,6•1Jla(•thJllldno)•�•la1tne net, baf tu 
hll.-lna ••net-. (4)-t 
Ql 
I 
c� ./ "• 





t'b&• ch..toa1 ... fUat s•1-uae4 lo 1t.51 (11). It i• a vbite­
er,.ta111M ...,._ tdlkb ta prMU,eallJ t.uoll1'1• b wat•I' an4 oa1J 
•1'81\111 .. 1.-1-• t.n owtata ors•tc ·••l•••• ClJ). � coapnn• u 
...,.,.,, .. 17 M11tdlc eo, .._, (4). 
IS..■iN •• ••ill•llJ t•-1•t_. u a JO P•••• acti•• to­
ll'Ni•t ._,_.1. , ... .,., ltut , • ..., ••taa fenulatd .. an 80 pde•t 
uttv• t111r•d1.•1 ,..,._ low .,._,. appliuttou. It i•: elu fol'atl•••• 
ta pell•t- fo• ooal•hllll f-, ,._.o,t111 aottve iDP••l•t for anmulu 
a,pll•ctou•. All •••• •• .,,1, .. ,, •• •• _,,..., ... in ,..... •• 
aot.tv• .._., .. , .. , of • .._, .. pn ac• • · 
flirt . ._, ....-t •I obado.l ••• to ol,tda tatl•l-.to.,· 
.acnl of...., bu, ... laflNIIC .. 1,, tb• aof.1 qpe. ti• t--14 
•tlt ••• ar-.uu.t •c• of &be a.deal tbaa lbe uan• teatued 
J 
toil•� lo.a•• (14) fOCld4 tut r•••• of foul'•• •'8'-l ,._._ of 11'1u.in• 
pp a.ere __.. .. ._ to obtain _.....,,. coatftl on -.aok eoll•. .._,1-, 
Cl) "'°"" tbac ,.. pOUllCI ,- aer• a••• a..a coatnl •• ,--, toil• 
-.4 •Jltdut: .. It Plhtd .f tM pa.,-...., oa cl-, 1 ... aot1•• otb• 
••-•bu'• (14,t 1S, 18) ...._ alao r.,.e,-, tba..., fd' ••tu up to 
LltllATUU IIVUV 
+ 
tai• tu •-- ....... c •� w • con�rol u obtaiaed •ltb love• rat• of 
oa or one atl4 om�balf pouad• ,_. •c�• 011 •and aa4 ••dJ' loaa loll■• 
1-..1.. c i.na lit Iha aoil fo• appw:oaillatel7 eta aoatba ,.._ 
applf.a4 •t cu ewo-pouaw ... acre •••• o,). leluulS.der (18) repowt� 
that cbe r••ldoal ao'Cic>Q of •1eaJl1u vu ptol,uly Mt affeccecl �:F 
toll aicl'OOqaa-L.... "'- •ctlvi.lY vaa �e4uce4 ,, oaorp�ioa of th• . 
ohtlaical by tla• •,oll coll•�••• leacbi.111 of tbe ch•ioal fcom tu wool 
soae _. •uto-.. c.1�\Wal p•act.£c•. 
C#OP pl.--• ••"rl rid•ly la tb•t• tolearanc• t-o •Ul&&t.aa - con 
app•siQ8 �o .. tile 
pon cue 16 ...-.. of •ura•t11• per acre ,.,,. ao ·tajuq to con. 
flateball (9)• how_,.•• •.apo•u cut .con 1teJ.d• tna plo•• whle 1:e­
edv .. e,lah•• �o..- --.c two POIIIMI• of af.llal'11e paw •••• __.. 91. 9J .ad 
106 1,._11411• p..-.r- . er••· ... p.-&lvelJ:1 which llMlf.oal•4 lut bS.b.e.- ,,., .. 
f.ajUM CIM co1ta aldloogll. ao Yl•tble iaja, vu ..,.ttia,c. Ancluaon (1) 
citu data in. aare...-t lrilll rleteta.11'•• en. potmcl of aiaa•iae ,­
acr• lwJ t11Ja1ted ..c•• -....t, eoq--. _,,..._. and alfalfa (3• 4, 13) .. 
4 
OD tlae t!Mw baacl. --. trepo.-•• ilMtiu&e lllat a1aulu• bQ ••'-· 
lated con p1aa· • wilf.le al•o coatro11l .. ..,...,. lluca on creatd plot• 
•• lar&ft La •t.-• p...-JI ta eo•lot' aod a•• 11:ea�• 71•1• t:laaa Ibo•• 
ta ••-•fhe tw .. tecl plote (J. 11). -
At a &vo-poood pelt aore ••t•• no advert• etl'ect• YP'• _,,,_.. 
upoa da• ._..1 1:osattoa ct:opa wblcb --• p.laatetl one y .. ., 1••••. At 
bialau --••• •• 411>pltoacioa .-.. ult• --• vulad• ct-.-4laa upoa cu 

























Nlaliml cr:op vbtch ••• plot•• (19 ) .  .., .. (5) follnd oo ,,..,,.ua1 •fftct 
prior to: or ac the •1ari.t1 of •••'-' ---• ow •t• vhlcb ••• p l•tecl 
upon •oll wlaicb rec ttt• • appl&e.tton of four pound• pc acre of 
•Ulll&ina -. ,.., -lt•r. However, tbil au.di.or taa• obaened •••• 
111jn, to oat• pl.at• eat· 1•• aft•• • application of four pOUllCII •• 
acwe of 1taaa1H. Roa•• (16 ) Coad tbat fout poundt P•� acr.a of ta&• 
•ta. atuate• 10Jl,uu plate• ••• 1. r lacer, whtl• eqbc poed• p•r acre 
kt11..t «ll• .. ,. .... 
MDV••' of •t.aatn. within tM oll ... ,,.,,, •Uchc, tu••••i:• 
tlMI obtlliMl r-iu. 1a ii.t top ou or lwo lllch• of soil wllai-e. aeet 
... ..... ••l'lld.ut• (11.) . 
lilluiu 414 •• ,._,.r•t• tile _.,roka .e111icl• of leave• MIC 
wa• altaoPM 1,J coot• (7 • 18) .  Only a ... 1 1  ,Of'lloa o f  tlae oballcal 
Qplt• ••• at.1ot1t·ecl 1",I. tale ••• ao\111' lo· obc.ta adequate control . 
8t11uta. ,_.. • SG ,-roee ta1a1t.1,·1oa of tu llil.1 WMctloa at co11e .... 
t•atS.ou of 7 I 10-7 M while I 14-D cU.d ht cauae ey •i1111ficaat la• 
ldltltion at eo11e .. t.ratt-0u •• hip .. 1 X u,•4 lC (17 ) .  
lf.lllla.ine lal,eled wi'11 raclloact,ve cdt,oa va, •••.,••ct ta •u 
,_. ..,.t• IJ7 dua r-oot• of .-cllllt•••· eott•• _. -eom., r.,a-•••••• 
llY .. of th• ••rt ••tltivt, IMldta uad lolerant plat• • IIWffu. lbe 
actual --•t ot at.at.I vitllln con •d wbatt plat• vac-tecl area11,. 
WbMC pl•t• COGUlaed IS ,... •• aucll banlclde .. con plaa�• . � 
dlcatl• tlMt cera ......,U,aed tb• ota.d..-1 . Cota t>t'odv.ce4 l'a41outi.ft 
Mn•• 4toalo ad llae tlltk• pl.at WU radio&elt• ta4t•c•t1D& tut th• 
IIICS.•• ac,1.-le •••· .-.S (17 ) .. 
• 
..  • • - • 
• • - • • • 
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• • • • 
• •• • •• • •  
•• • .. .. 
' • 
• • • 
• , • • 
• • • 
6 
lnbDtctoo of tbe 8111 r.-ottn •••lt ... Sn �.._ .. cu�• 
. lo-ti.on a4 IM tnical ·•tb 1,-PI_. •• .... £1'&1 olllon1l• Collowtcl 
1»7 �•'• ,thlcla .,,_, r-,,,1, •til ._ti& oeC'iWN4 (18 ) .  
At. 1••• ...-IMllf .lneh of l'alnfall in ON ...,_, traa l'equir-4 to 
,, .. Mtl1fatoo veN coatff1. n. ewt .--c of ••ln,-11 11...., 
..,..._. upoa caa. ra,tflf.17 of napo.-.1toa ad tu .... , of .. 11 •Setv• 
at tu t,_ of appltqtioa (18). !Ile s&ia leaohd tha chtaicel bto tlMJ 
aost -.n it •• •••• •1 ,._ .... rooc•· 
h•-- (10) ,._. Cbat cw or four pO'IIIIQ of •SM•IM per .ne 
.... 100 ...... t C01lth1 wbea ...., ralM fell oae ... ., ..... tke 
ptot.t WU-• ••••YN •' ..-1, P•tt•-----•• ._ l:ttt COU'ltioa, pre­
_,,_, fer -. a ••tb dt.u -•illus.n. wa •tpU.N at IVO _, tbs .. 
,._.. ••• ac�•• 1•• tbaa ts ,•cut of tu .,.... WU'e eliaiutN (8). 
I...., (6) IOIWMI tltac 0.41 inch of rata Oll1I _.. ••••• tcea-.t Qd 
t.61 taola wldaia tlul fleet ¥Mk aft•� tl'UCIMld a••• •hio•t pflfect ooa•· 
tnl .f  •--•• 
.,..._,, (8) u. •-,on•• ••-lt_a vbiola tocllcate ti..t •• nlr 
tM t .,.., ti WM4 ooattol ,ut allO tM l'a,Uie, of klll of ..... .  .. 
atoota••• vltb tu ttlte a4 arouat of rainfall •••lv.4 dlu t..-... , • 
... 1. a,S '1lolle• of ruafall fell tu firtt •• deer •--•tu vu: 
.,,,,., a, ••••• of two U4 fooc ,._.. P• aor•• tupeoctve .,_. •lW• 
Utt.cm of 60 _. 90 PffO _t ... ••qt� lra 1WO -.. .  & ever• WMll 
.a17 o·. 06  fJaob •• waiufa11 1•11 •••• ••· fil"•t: tt,o •Mk• aft•· , ... ,. 
--•• 1.1 taclwl• tell tile W�• ••tk &114 0. 79 bob fall the fouth ••* 
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utatuted low ave:r • man.Ch at l>ath tile two• aa«l four•po\lad· r.a.ta oC 
ataatalee. 
Atl'Uitle ia a �:r•zlu COll)O\lad wbi4b ia eilallar lo ef.'lla•lnt1 IA 
crop tol•raoe -4 ll'Mlctual actioa. lt la 1denlt,cal to •:lmaame 1.a 
t·u,.te�• except ·chat • iaopropyl..._.. al'ovp 1, •eub,atituCe4 fo� the 
th71•too 1roup oa th• 1\llllbu tis ouboa (U . 
Alr .. tne 1• water eolule to 70 ppm. while tmaaiae ls w•C . 
7 
tolul>le. co fiv• ppm. tbu hi.ah• water ·•·1Gbt11'1 ••bl•• a&r .. i:ne eo 
.,_ "°1t11wu'd into ta. �11 with , .. , aoletue than •iD'Ma&i · ancl �- -
au1tt 1a • •llo•t•r r:••Uaal periocl (2). u.1, aho#hr i-· i<h.Jal 1 . 
..,,..&la• vha little 1DOid11re 1• t•••t•M • l•• r•ldual occur• :&la• 
:follorite ,. • ..-. ,.,_ bort r•eldual i• a •u•dvaaa..&e whee mue.li a.t••ur• 
ta a-ecuva4, •• Md oo-.,l'ol do••· not 1-t the ent£r• •--aon .. 
• • .  
• • 




Greeahoue ap•iaaent• were �t-4 4urin8 ti. wlnl•r of 
lt'8•1t5t utna vu,t . -.wee of rat11fall at •ff••l clat•• 011 fl•U 
t-rutN wt.Ch tiauin• el: C1AA. (2•ch1,oro-R, H•d1a11y1ac•taald•).. SSIUld 
ap•rtaenc• 11ue ootiduoC.ed in th• field clu."'8 the tUlllllft of 1'J9•  ta4 
.Witioul tttiala with •'-•lu and acruin.e wew• ooftdueiM in dUt 
8 
.,_., .. '" villi ..- ol 19'8•1959•  tbr .. ap••taeat• w•i'• coa4ucttd. 
� '1aMl1114 1rM1t follt-11 (fidM&I t&rldif (W.ia•l) Bul>lt. ) ••••• of 
whtolt 46 p•o•t WW · Yi01et w-. pl-.ted •• a tw•lnoh c1-,tb ill foui­
aallou of ,, ... ,11, loaa topaotl ia. Mab 10" • 14'1 • 4" flat. 
a,-.LttN rainf•ll oouMt .. of •rookina• *'tap'' wat•r l>•f.na •pplS.4 
with • Spc•1•• ••- 80011 noa■le under 40 pound• of ,, .. aure. a. 
no111• vat oactllatd O"f'er tb.l'N fl•t• at oae ttlN applJllll a tQell of 
C'aidall co udl flat in 44 at.aut•• (32 oaclllattou). tu .,,ua.tu. 
ued for app1Jl111 the chtllical _. ratat.11 la ahown in fiat,iN 1,.  
ta tu fir•t _,_.._, 111iwt111 1t58•1tD. ttw ,ouau acctv• 
ta,redleot of JO pen•• -.,,.a.le pow4•r •• .-..iae wue appll.S 
ta 10 tr•-t• •f thr .. , repU.oati� •• • I'�•• block. P••• 
lillillal'f RP•---•• ·had. bd1cat .. ·�b4t • fl•••pouacl sate of ,ilUSt• wu 
I.IM Ida._ •ff-=,ltve ••t• uadu tu ..Ulhl apeU..cal collditiou" 
ta tr•----• ""'  VIN la vblcb ·  l'U •••• •P_.., .. wl&h •ma• 
•toe. n. mttr .. t 4 flat• Alll4' •• tr .. ..- _.._., • ., OM tncb of 
-
areenbouae du�lna tbe fall of 1959. 
·•
a-atafall O• ..,, ...., fl•h wue tn.t, .. witb aiN•tu ancl en_.fourch 
iaoh of tdn •MdVNkl7 fer lour ••aa. 1'be r•aillina four pair• of 
••--t:• ••• cll.vu.d lQto fou tr•--' too1"4laa iacoqoia,cwa 
_, foul' wltlacnlt '-oqN,•alloa. Gae pat, rtoe1'Y-4 oM tncb of r•lnf•ll 
... ..  , •etoce ,.iaultM ... . ,,u ... ancl OIIPhurth I.Doll •tldweeklr IOI' 
fo1al' ..-.. TIie r-t•b& thr• pak.• ooel..S ao rain '-•fos• app1(ca.t:£oa 
of ,,-..t••• laeh patr r--ecetv., oae•foadh tuob of 11ai11 • ...,.,Nkl, fo.-
f.u• •-- .,_-,c tul cm• l"'il tktlf.••d OM tnch of. t•i.11 NV• da1• 
after •taafJte wd appU.edt • aecond rtz n.•,v.d tbe oa. pch 14 
..,_ dtw qpU.oatloo• aad the chlrcl pd• .,...,.,_. the .... ..,.. 11 
d&71 die applluU••• la •ell c .. • • rau ., .. IH•tv•• for • •• 
.,-. tbe .,...&Mb r•ia• 
!be eb•tcal ,,.. t__,rpo-rated tolo ·the •oll 1>1 tbobUlblJ Ida­
HI •'111&•1• � the to;p ••• f.uch of toll. 
Th4l ..... of U.vtoa pleat• oa ucb flat: .,.,. ooa,.ct at _..1,. 
lotaffalt ftal"ti"8 1J dq• .aft• application. 
!Ile Ncoed _,_.._t vu tilt •-- .. tM ti••• eap•iaaat •� 
Cllpt tbat Olllf ••l&alf inch •• raln .. 11 ... . ,,,1, .. D11 the at• that 
oae tub •• f.pplt., in lb.ll firet ap•rlNft,. 
Ill the tbbd ..,......, _CDM vu •PPU•d •t a fiYe•pouncl ,rat•· 
tut_. of aiNatM. ill othU condit:toae wr• td4JQtical to the firat 
... � .... &. 
, ......... ........ v•I'• coa4'lcl..S aftv Ila• fl•ld .., .... . 
• ••• ••"""-"4 tit•· fall of 19S9. flit ... II'- of foatatl •Nd 











r'8v• 1. A ... ,..,._. • .._iaaQt ...,_ "8 11m1at .. aatntall 
Appltoamria� 
11 
ar.., in •laht gallou foci ton • 14! • 8" fl c,).  Ttw• an•nbou• . ·•Pnr 
I' vu .... ,, ... with a : sqlna .,., .. 800II ooul·• vb.1ch appJ.l -· 
tllCb ·of rainfall in II tdaUt, .. (16 o,Millatlod) .  
Iba flqt st...iaou. trial dul"f.11& 1959 w . . 41vido f.ot• t 
liou o,f flv• ll'Ut'IIIMltt of cw l'epU,u, .. of • saaulcllli••4 lalodc 
d · qa. The fk t •• IIIUd •"ttou ,,.  a·ud.la ta CM fir,, _,..,. 
-- tiu1da 1958•199 · the •fcond ••tLOA was 1tmilo to th• e800llcl 
ap•tatac. hut ,-ncSa of ac,tv• tegra4l4lllt of 50 pefcent w•tt-'>1•· ,..._ 
of aiautoe --• u ID all tbr· aectiora•. 
ltl tb• ft.to ••tioa,  flv• tweatlllilU wn• uecl m wbiob Ion 
· wwt e,raJM vtcb • ...,..... nut .,., .. t., fl••• _, .. . .... * n-
ett•_. -. lncb of rddall .... 4- afta the ft.II ..... t�ntd td.tb 
•"'"lM _. ..__  ..... i1\0ll of r•ln Nld,...1, ••• to.r ...ic,. n. 
NMi11itla ,1ar .. tnt:tllll!ata ..  , ... _.,_.,11 taob •• 1'a1n •ad.weekly 
f•� fCMW _.. eue,1 ._t a. tr .. talllt � • .. •• · illOJI elpt •r• 
aft• atuatne vu a,,·1s.u, • aecoa, tr•CIIIMd nc•i•• tile •• t.a. 
1J .41q, alt• .,-plicattoa _. -the tbl1'4 tna-t. rac•t•e4 ti. ... 
.._, 22 clllye aft• applloat,oa.. la •• cad ao nla w•• •�•'• .. 
fo• • ..- after ti. one ... nt11. 
kcthli hO •u •'11110 to •-=tioa _. with C-. --,uoa ••i'OI 
�bat oae-llalf iu.b of ••tatall ., ... •pplltcJ U ei. ,_. «aee1 &u& ... 
• , .. boh •. 
,-tioa ·••• WU tf.lallU CO Metiotl o .. , but � flata •"• 
1.- illcb• ..... (10" • 14" • 8" ) . 
111 ,._ ...... _...._. .. trlal ••la& 11$1, lout ,OUll41 -, actl•• 
"'8• .. 1•� t •--l• appltN 1A 10 tc•tNnt• ef .1dlrM 
I 
• 
NC - • 
� 



















htli�io_. :of a �tUtt ltlock · d••iP• fiv� of ; the . twe.atllMeftet. � .... . 
c. i'1'4 •o• tacb ad ftve- :noet•� o••ha-lf . tucll ol · c•i• ••• up 
' 
' ' 
l>d••• . �taae-... -,,1,.-,.... •· wtr.-\u claeck wu •&uaued la 
NOii ral"fa11. �:IV'•l� . --·•--·� waa f.-.c•LVM after a,pli •tton . o.l . . 1ial• 
•'- aoct vat •t••••-1 wttJ\ CM· r•iaf•l·l ne•ivl4 t1' -.ott.oo o• of 
I '\ •• I I • ' • I •  ,. I 
, •' ,.. ' ' ' ' 
lb4I f�r•t �••· .-,._.,.... •• 
a. •tr• _-....._.. twtal , • . 1,11 .v .. . _., .. ,,., saeo ·tu .  ••• . 
• � of . t�w .� ol ·two n,1,oalM _of. a � l>lock. · .n.. 
ft.r••· .-.u,. - -�·-· .. ,, . ... . •- 1• lo ... ,,., •• , ....... .
_, fu• ,lf!Ct.ioU of taat ••••• · ltSt _,., .... retpect&v•lY•· ac-,e 
cbal -� _f.t.l'tt HCIS.- .... ,..., .,_ ,._.. •f atr•.S- _. ,the ••cond 
-, .thl" •tcttou ........ IOI.IC ,--, . Hliff iaptttltltllt· · of 50· pU• 
, . . . I e_. ._,_.l• ,...__ •f ataatM •• --=••• 
·1a. eacll; _, • .._, ,._ __,. of ltvt.aa ,1u1e wa• · 1t11COl"4e4 •• 
-...1,. �t.n•1' ,-.tnntdl o• ••• _,._ •--Su ol' aei-ut.o.. appU.aa. 
et-. 
-� · lbtl •--- ol. 1959 ·••· fl•lcl .. . s..o,1• oall .. ••t•a. 
••• �---. Tbwl ••---•• ra1nf4ll ..,llutor, •·· •• ln lbe 
_._,,,_,,.. t�•ll ._, .  ,i. fall of 19St, ••• · .. ifle4 lo• app-lyln& 
•fMJat•• •�tafall b ea. fia14. 'lla4J appu•e• __. low applyi .. lbM 
.. •inl•ll . l• ,._._ ._ fqvq a • 
. l'IM,t fo,r ••t• .a• ia,• �· la • _ •anfmdMd llock ••· aa4 
.. ct.de.al •• -,,lt-4 on ltq 171 19'9 .  Ille .... iltiiatal aqa wat . ou 
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14 
to.call ._., .. ;tatioo. '11Mi, tlo·t •ue · vu f.i-v• � 1J7 •'- , .. , vieb ,._. 
fool all•r•· ••-..n r-,licdtou. u • ._. couat · of tlMi toxe&il ,1..-. 
. •• co •• tatQ· ••1:1 .-t, • enp u aoi pleat.a. ·i.la. ,.._. ar•"· C. 
•r--ul plot ..._. ·•• all •••'• u non u ttau• · , •. 
1flae etaa.l C018\h • •11 CM fte1• plot• .,_. ... J °"""tea •11 
li•laa pl•t• ill IW4N ---• t •f&UN'• ...... !bu couac• ••• 
.taJra · la tlMi -,,r·•· ..... ••ctw· of NGb · pl · • �• 4 ,11ut1nc · • 
....,, ._..... ,....i •du• tu· ......... '. � hN .._ tlMI plUllc 
... YtJT ._11 ._ .... • lbtl •if t..,_a,tw• -, IM efl•c I CM 
covarllla VM cout._.. ._11a,i.1.•. npn s _....,_ tbe _.. ...  lleld 
pl .u Jue aft.�· • •-'11- · 
Th4t ~ dgt,aa1 fOUlr ... _........ t• Nad.OC e, •t tbe -' of U .
..,. M ffl7 f• .._..., pl1nt• 1aad ioiq-4 la Utllff tile •t-l-4 o.-
. 
• , ' , 1 '  , 
I ! ; l  
,MJ.ac_. to CM • ta.tul � •• .-. t� to• cOAU-1'1.- lee 
' • 
> 
.... &114 IIA"1t•1 :t•lafall P•�••'•• ..... , IN 11111.c• -,_., • 
.... l ..,..  vu ...... • ,a 40 ,. .... ol ....  ,1 .... , . ..  ,.. Ttal• 
· ...,. .. .... 11as• 4uft111 -. ••••t _. . .ce • •  -.. ... .  ,,1,.-u 
.. , .. . ... ..  "' .  wlkb N) Po•• ... Mft of ....... " 
,_ U, 19B.. an. ·:w•tam1• ••• lllM ta vtd.ala •tabt •r• .,._,.. 
/ 
/ 
,, .. • ... 
I 
DI ..
!o pl'eftDI Mtval suafall fr• klllas •• tale uea. plou 
--• enere4 •lal --•l rdaa vUll a four atl pol,ethJl•• plaatlo 
..-t alcla wu w•ia'tM .... vi- rffk•• Stace plot• vu• aot a.nued -
1111 
ii • •  -
tu •�•tN plo�• _. '1le effkt of r•illfall ._.hi tlae fir•t --. 





vltla tiallaiM. !be -.trNtN plet l'ec:41i. ... _.ball tad of ralafall 
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Figure 3 .  The �•riaental Field P lot Design Using 
Rine Treatmnta Repl icated Four Times 
15 
Rap. 1 Rap. 2 tip. 4 
""- (1) (2) (8) 
(2) (4) (1) (6) 
(3) (5) (7) 
(4) (6) (8) (1) 
', 
· ;  - I 
(5) .. (3) (9) (7) 
,; 
-, ,, . 
(6) 
' 
I, (8) (2) (4) 
I 
(7) (9) (5) (3) 







l'igure 4. Tbe Method Uaed for Taking Stand Counts 
on Field Plots vitb the Shaded Area 
Being Uaed for the Count• 
·--· ,. '"'' 111\tll ...... "'"' • r..4'1 hlre&,1.­
. r1 ... ,10 ·a.t ..,_. U&•• • lido 
11 
l.8 
01· ••So .... 11 •· • · loot .... U.. : ·*••lnbl .,_ pal .. • of · u._lli!IDtt 
--• 4i.tdtd · tato .... • , ....... �11141:&aa ·· ·iaoorporac&oa· ad fOIW v.lcb• 
•* .... .-.-,.... · .._ ,.ss ..... ,..W. ·OH.10urc1a to..t. •• rain ._. •. -
r.•ill· tie 4q of -,pllc•toa,, •· •�orid pal, t_.dwi tbe' ·C>Wtui11 .... 
,ff9D •i• de• •taut. .,,li•&ioa• •: aiff· pab' r•c•i•• ·Ol'l41-u1f 
� i.· ,.,. •••• -,,1, .  ,�� MCI· -� '°'1tth. t•'- w.c.,,,. · ·u. •-·· 
---• 11 ..,, .-,,., appltc.&loa. ln •dl cu• no _.dra vaa �..-.. ... 
... • ..... .. ,., ... ....  1-1, .... t.wa♦. 
. TM' ch ... eal ... tr&urpo.-.... tau ct. eoll .,, dhkto&' C.i� 
with. • ltV.-ioot lilk -.w•h41 •• • cl..'11 �• ..._ te fbU$ ,.,.._ • 
. .. , . . • ... - •Wll• . '° .,ulea A --- ....  • •• · ,Mb •• wat.n­
iall ... -,,1t.1. oa .. - ·saiilfall Mtdt Uttu.4 · ei oM-Mlf tecb 
' ' ' .. ·--� 
,_,. .. . , _.  111111.- to • rt .. A ac t tut fou pouad• .,.. 
MN1 •I •lNcirut w.• qpli«l JalJ 6 1aa,_. of IWO pom.lda po ...-. 
_,... a, . . 
tu&a J ... •illtla to ...-1 .  a -•• tNt. ID'IW ,._.. t• ... 
of •'"•i• -• applied JQ.17 ,. · ltaft...i •f "'° -- ,.. cu• ea Jlmt 
o. 
Ga ...... , 11. d•• coa,l•tlffa of lllt ft•14 • .._1,,1 ...,1 .. of 
' . 
' . . � . . 
top ,.., .,...iDcda 1&1•• of ••ll --. _.. f _. plot o.1· ..,, .. 
• co •""1 .. .., • •  , ---- ., ...... .. .... , .. , .. .  , ...... .. 
. � ' . . . . ' . . .' \ : 




n. lsillalOI' ,1., _..c1 •• Gan, oat.• vllieh 1••• ti , • .,_. 
s•ftltMlioa ta 1•.t•••• t.,h. \'he war&au 1•,u• of _,,, •n p1aotcl 
l• ,.,_au ,_,_. -.,� 1v•IJ ·Mlt ..... •••, pl-•tjd '11 each cqp •4 
vu• tllta.ld co 10 p-bmte pd' cup aftu 10 da1•• Af·ctr 11 daJ• CM 





Het•t•1:• tafl-uu.ed the effectiven.,., o-f pr .. _.,raenc• appli• 
oa1tou1 of •'1N•lae -, at•••to• fu foacail control in 1.r•••••• M4 
fl•ld ..,.. ... ,.. tMtb of tll• plane• wu ti. orltewtoa ,_..4 10 4etu• 
•tu MIOltllt of coatt•ol .. -• applto6l•,• uta ••• aaa1Jad •t•tiaU.• 
eal1J i., na1r,1• of vatunoe. 
Tb• r•••l•• el tu ,·,�•·* sr•ftbo•• twlal wilt.a lul\Ml•• tile 
.,,,, •• , •• • , OM hell ,. ,taalatd •• , . .. ..... , iatU'Wll.• ..... . 
•• •••• tl'MtaeQt wtub. ltv• powa p-•r aow•. of ,._., •• •• &lY4"1 
la t-'>1·• 1.  a. . ..  1,.,1 el .,..,._. of foat•ll •ta.cl oount• taken 
11 daJ• •f••e •--•l• -,p1.teattea l• giva lo fOle 11. 
Slaty to 1'00 puc•• •••&tel of foat•Sl ... uhi•••• wt.lb all 
t••-··· JI w .. .. , ...... ,1, NM!tli:•llld cut -•--teal lD.OOl'pGl'a­
u ... of •illa•tat IPMt -, tnflutnee on th •tad el featetl .  llotfevw, 
""- tu oll•1ca1 . .., 11H looorpol'•t••• llat, ruetvt.aa ••ud•ll •ftu 
,_..,... •pplloed.e• eeaua.t 1ipUtea11, ,.,.r ••.,• tun tko1• 
••a•lviaa wal•f•ll ll•I•�• ohtllloal tr•-•• •Otl ctwN ••••i-v'• �•ut• 
la11 cllwlal lh• 1, •• , 14 .,. ate•• .... lot.cl• •P»ll#lin . . ,.ai. .. 
alpifi-.�ly fewe,: Wffd• tlaa the .. •••&•las ralrl 21 c1a,- dtft ·••faa. 
1ltM t�MtlNllt. ..,._ Ill• ohaica1 ••• iaco.c-porated, oa t1- •••• .... 
tbr• &pp.a•• to It• 1l:lt1• •••·•c on •&•4 du• to th• 4lale of talld&ll. 
Tlul -r•ult• ot n. ••eooA an_....• ti:i•l whleb 1-ludtd CM 
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p,_,=-sa · · _,- · ._. w_ .· 1J"hiW i§r1a...W _-- _ _  _..- taln!' , . la· - · -- ·11at · - · . � · 1a.-- o,,,.ac'is/ · 1a - - . . eomat;s/ 
-♦ (�). Oacil .. )� �-<��) , �� (�)_ '(�bu) -
ill ... 
2 . - er. 
, ' - 1 · 
4!1.I 1 · 
5 0 





. ll♦ 6 l/4 
1/4 la 1/4 
._- . 1/4 · & 1/4 ' . 
1/4. 6 1,/4 
. .  1/4 a i/4 
... 
· 1l4 • 1,/6 
.1/4 · • 1/4 
· ·11• '6 1/-4 
! 1/4 · & 1./4 
iJ,4 ·.6 1/4 
. · -1 
l 
1/4 & 1/4 
1/4 .• 1/4. 
179 l/4 6- 1/4. 178 1/4 & 1/4 
• 1/4 •. 1/4 16 ,, 1/4 & 1/4 
156 l/4 & 1/4 97· ' -1/4 & 1/4 
lft7 i/4 6 1/4 44, 1/4 6 l/4 
, . 
18 l'/4 &. 1/4 4 1/4 & 1/4 
SQ 1/4 & 1/4 1& 1/4 6 1/4 
113 1' . 67 1/4 & 1/4 









t . O ·_ · 1/� 6 1/4 ·. .-1/ft ·6  1/4 lit 1/1+ 6 1/4 82 1 49 
:iof/ e, - 11, • i,, : : i/4 . :4a 1it.. ur� 114 • . 11• 11 :1 1, 
- j -�•;·�,��r--1: -i-�d� -�;clay· ••�• ...... �:� -..,,,it.-',- ·ftr� ... -- -- -�Y of:,, au � - �• 
aftu·, apf:lt•�, ••• wak -.. 1 11114 10 • •f,ta� «PPlicattiftll ·tbls:4 wall .. . 14 -4 17 �• 
att• cpp11utte;. •• __._ ... . 21 . .. ·_24 a,a alt« .,,1,cac:toa. 
· · · · 
� ,..... Ind&.· td.,.11 &ppUe<t· ftnt �f bro nW.U. clau · eacil ·• iJ4 tacll ralllfal·l appl� oa- ' each ote. 
sJ ._. of·· .c,_� hPl.�.lmla �, 1 .... _after 1 lnch., r•�· · _ ·  
j/ .Na ... 








DILi 11. flll AIIALY.SIS or V&IAICI f/1 fOzrAn STAID GOIDl'l'I um Nlffl-oll& Dill AITII. APPLICATIOR OIi 




laco .. at:• ad \llltnateili u. ao11lncorporat-..t 
Iacorporaed. rain ·before.-. other iDcorpoz:decl 
blco-,o-rated, nt.11 2a4 ¥Mk •• incorpo.watu.  rain 3rd. ad 4tll week 
IDc:orpc>r•�-. rain kd week vs.. twq,oratn., rein 4tlt week 
Untreated ••· �ace4 
11DUDcftporated., 1:am W•• w. other IIDlliDCO'CJ>Ol'&t-.4 
loolacorporatM._ .rata 4th wetik ••· aoatacorpontect_ rata l•t• 2nd aad 3rd 
1fom.llcorporated rata. 1st _.. 211d veelt ••• aonineo-rpol'atecl rain, 3rd week 
lbaiacorporate4 rain lat ·week ...  DODtncorporated ra:ua., 2nd week 
lnor 



























., .,,., er .  .._,  via ••• ,..... ,-- Mn •• •. ._ ... an •'•• 
1a ••t• its. ._ -1,au o,f ••'-• :•• a. ,_..,1 •'-• -., 
Uklo 11 4q• at,.r appJ.to-.ltn 1, llY• kl t•I• IV. 
All ......... � .... 10 •• 80 ,. ••• contwo·l .. ....  1 .  
n 
-· "- o""'••l ,,..: IOI Mlo_,.ral .. t ti.11 NO•lnna W•id•ll klo•• 
Of •• cu --• of ..... •►.•• •ppU.oat.lft _.ulat4 ._tfic1nt,ly _, • 
..... - ·- �---- ............ . ... •1P'''··· 
4llfa-• la .. _, wu IOllld -- tM tr•-·•• 
1.'btt lllbd ........ trtal ued CJMi ia plMt ol lbluh•• fttt 
.a.t•al u, • Jatall • .,.. ,-wu• _, voi.11,_, rMiltlr -..__. 
1M ..... ........ ..... A:11 , ....... . .. 1., . .. ..... , . ... . 
•.....-1, .1c,,1 .. .  , ...... ._ .. .... ...... . 
._, .  A NCMtft4 tw· .,._.. ef •lauine ,W ••n •• tha ••� 
.. ,. iMb ••tatall , •• , d vttklr tlltewal•·· ._ ... 1,. of lllb 
.. , • ••• • , ... ta Tei. •• IN· &U.171·1.1· of ....... of Ill• f..Cd1 
• ._. .._. ..._ D -• di•• OMIIM.eat _,,1kd-. h al.- b f,tl• 
n. 
A •ta,d.f&...- r valtM �- -obtdn• low C.-t•• ltul u •18• 
.Ulaaat ... , ..... .. ..... ... , .... ........ .. ..... .. -- .. 
- ol t:r.u .. plot•• llua: au.ouaNd pl�••· _..,._.. • •iplf&o.-l11 
...... .... . , t� - ._ ,1.,. vblok ••• _.e ...... � ..... 
.. ·4-, . ... ,.......... ..t.l ..411tM•---. · � . .  ·"---� .... .. .. .__.. . , •• · ·---"' ' . ... .  � ............... --.. -�""!"'-"""'... .' ..-�· w.. �-
....... •1..- , ................. .__ ........... -•-•-4-- -··-· .1........ ""'-· . --'- . . -� ,.... ...... ......  ,...�, .... .,.... .. �-. .... ..... .... .... ,.. .... -�
.. 
. . 
DIJ.l llL 1'111 Na.I -- f/1 .-ol'tUL ft.Allfl ft -· .ftDTID - ,wa 10DllDS Pll - or IDIAZDI 
di Oll-1&1 DEB lllll&L IDGII MD aD1l IDUDI a&ICAUOII 
t: ... L-!5r.>P &i£iji' .. F•� --· ... (1111:laee) (lncbu) (ltacbN) 
ill 0 1/li 1/4 6 1/4 268 
z 0 1/2 114 & 1/6 l04 
3 1 1/4 & 1/4 1/4 & 1/4 17J 
·4'1 1 l/'4 • 1/4. 114 • 114 12lt 
f 
9 0 1/4 6 lll 1/l I.II 
di 0 1/4 & 1/4 1/2 156 
1 0 1/4 & 1/4 1/4 & 1/1, &SJ 
di 0 1/4 6 1/4 1/4 6 l/4 its 
,. 0 1/4 6 1/4 1/4 • 1/-4 1.51 
1-1 0 1/4 ·• 1/4 1/4 6 1/4 186 
· · ·- · 
. . . . i,!7 ---wr: Covahfl .. tr' Coarat.aSi 
(llldlu) (laclau 
1/4 6 1/4 261 1/4 • 114 168 
1/,4 6 1/4 180 l/4 a. 1/4- 179 
ll4 6 1/4 139 1/4 & 1/4 135 
1/4 6 1/4 98 l/4 6- 1/4 74 
1/4 ,& 1 /4 ,1 1/4 & 1/4 94 
1/4 ft 1/4 82 · 1/4 & 1/4 75 
1/2: 163 1 /4 & ll4 9S 
1/% 10, 1/4 6 1/4 58 
1/4 6 1/4 85 1/2 51 
1/4 6 1/4 130 1/2 ·95 
!/ tabl ·pn-tr.eea.at ncelffd Olle daJ l,ef-ore •111Utae vu ap,pl1ect; first Wftk - clay of ad 4 dap 
de..- •pplic&Ueti; Neoad $1-,k - 1 aa4 Ul 1,a.,_ aft• app11caeloa; dd.rd wae1t •• 14 cad 17 cfaJ'• 
dta a,pllcattOlll fwrdt week •• 11 e1 24 ..,., di•-• 
Jll 0.-11811 taola of �dafall. applied ftr•t of -. ramfall d&t:u -each --.; 1/4 tacJa n11lfa11 anllect 
. .... ..  c.  
sf ..._ of d.-• replloatu UMD 7 a.,--. after 1/2 lacb. nJ.n. 
II Blltnatff .• 
. . ' 
!I lacor,owate4., l!ii)c • 
-· \ 
2, 
1 I t 1 l a 1 • ! 1 I t i i • ! JI ..e i l a e : 
!s 1111. I i � • = 
• II • 1 1 I 
J J 1 J 3 i i i 
i d i i 1 ! 1 1 1 
1. • 1 1 I J t � • M '  e,l ... Ii I . " 
& J J -J 1 11 _q , a · 1 .... ,. 
-
I .!I .!I s -; i "! I! =. . .... .... a I! I 8 -1 1• 1· 1 . � � .. . . . .. ., ., .. • I 1 J ' � � = = • • i I� 1 l l I I f I j1 f ! I 
1 I i I _ J �f 
-
I 
I � .  . ii i 
I J 
-. H :a lf J • 1 · •  D O • 0 • 0 � :=t . • 1 t  I 
, v 
,,._ l • 1• 
I - : m� - - , •1-, ! -, _- -- , - - -.-- ' _- ' ' - . .  _ - __ - ,  . ·- . ' -• ..... . .  I . . . • . & .c i • I s = ! I · 1" a =  l a : •· · · ... ... •· . · · · · - • •  1. · 11 1�1 
. I 1 .... • . • · . ) J . 1,.. . J !!. !!. � !!. !!. !!. � ' !!· !!. . · 1• 1,, 
I I M ... ... ... . .. ... .. H . ... _ : � I ·. --_-• I . . . . . . ; :rf··_ -_--- _- )_-·_ I-;�_-•- ' - . .  --- ' 
• ! J11·• •· a n a ;i a = s • a : I I  i I J 
! i :·i .... • . : · •  . 
· . . · .• ·· • !·I i: ? 
; I · . · .. • : . , · . .· . · . . . .  . · • 'f 11 a • 
- - . . ,, . ... A.Ni • . ll. . . · .  , ,  ... . . I .. : '. . C __ :)•-_ • !1 ! ! • = #1. $1 • ; •_ t , . _  f_. _ _ - ·.1 i_. - - ··- __ ,- . ' . . -_ ' • - · . . . . . 1' . 1 ·11 1 ·
I = .... . : .  · •  : . . : : : d :1 i . . 
-• . ·, ' J ; N N . N • . 4' • . - . • ·. . .. . . ., . .-.. I �  • ♦ : J 
A . . ·•_- -_ 1 _· :t_• ..· . ;;:;- .. ;:; ;:; . _
,_.,. ;:; ;:; :.· � - · _;:; i_-:· -_:_�-1_-_ i_-_ 1 _ _ _ -__,_'. . '1_, : _ ,1·-_ . · : 1-_·_:_ -I�_ .•_., ' . .· : . . . . j JI . . ·.• •. .  •. .  





j i • I N IN , .. • ,t te• I - ,._ ..... , ...,.;,, � ' -· -� ii4l iiill iii!II .... ,,-,4 .... ....  =i I I - .,_ .... ?1 ! .. � 
1:· 
-....... I 
. · , I I ·. . . ! : ·  I. • I  I : :: = S � a , � �. I i · = , i •. • .,, ... "" • •  .,. . ..  , I, ,· * • • • • * • • • ' . . ... .. ... ' . . .... .. , ,t-f. ... ..... .. ..a .,... 
t · a  1 1  :; N IP .,. "" "" ,.. _.. .,. .,. .., = j . 
1 ,= . 1 
I · • 1 · 
u : 1 
l : I 1: 1: . 1 1 1 e ~ . .  I 
... " 1 ' J t 1 1  
! I · I I I i1] ; � 1 1 ·. . I I I ·.· · ' i
I. I . · .. .· . 1.•·. J 1·· .. 1• �.· · ' d .. · • .. . I 1 .· . Ii • 
:. 1.·., I 1·:.. I !. l ! 1 1 1 · . . � .... � o ~ .· . . · . 1 11 1  . 1 1  I I . i • � ! jiu i f  i : �  
, ,  ' . i i I I - ; ': �. . . "· ' 





;1:1�11·� 1 I 1· I I . . ' • '" I 





•-&plficac1, mr• planu .._ •• tnoor.porat.S ,_. .  .._.t ., ••. ,.,pg Mia 
.... ..,. lattu. ... ••• , .,. , ...... , C01'tata.ecl Otll)' • .,,. pf C-.t 
l••• plat, &baa the ci.ck, t.a,tcat.ina ctA•c IIOM of tu cr .. -.c, ••�• 
talt•fJGIOQ'. •ta•• 6 •bow• th.ii lack of CC>l\trol .. .._ 60 .. ,. afcu 
.... , .. .,,u ... ,,., . 
. ,,_ r•ut&• of •••'•• I 1dlieb ••c•.t•., -. ,..,.., ,-c aer• of 
•blutae _. ._ bMb of 1atn d .. ek1J inC«9al•• •• Ii"" la tal>l,• 
VIL !be oal.7•1.• of ..U-.e of Ille fftkll •cane eo\l'at laktu ta da1' 
di• ._teal k••--t I• atwa la T61• ·v.111. 
ljpifloaoc• for -•---• -• e1tktu• aU;bo.up ac;, tigaUtc.rl 
dlffd••• U. ...... WU 1.-. ,...._ .. QIIUUlftf •d Ill• Nall of .. 
tr:•led11 •••t• •• like •at•• A, bf.d ·• a'9ni.ficotlf er .. lu ,.__. oa 
et. tnco1ffo••te4 ._ ·tile ..... orpoS"atld plo•• · .,_••• nou ·••· "-
._ .. ._I• ..... ... , .. .... ., co111r.1 . OalF WO ......... ..... ..  
JO p•f'oei coalnl of f..-11. a. oblld.u1 we• not incowPO•ated ill 
.,..__. •·I CIIP• ""' l:rutNllt•• flle. ••tl• of ••• •ecetv..S .- ,ne11 
ol waldall 14,. -,.  afU. •HU,o«li• .od a••• 70 l)ftc•t eont�ol .  The 
otut ,.-.. c-at •••lVN .,._taalf ,., of cailda11 16 4&11 .Ad '..,.. tllCb 
11 da71 ••t•I' appltkt1-, 8llcl .... 63 ..-c..- cncwol .  M ...... ·bl 
•ta-• 6., ao tiffeNace ,,.. .,,,c..,t• .... il'MCM ot .. ..,.. 11'811 .. 
Gd IIM .1., .. ,_. plota 60 dap afces appU.oat&oa. 
hrta G ., .. 4ffUN ia the, .._. Dal lu'dfUi•t ch..tc•t •• 
applied oa Mrl• A to obtain d-.u.u ooatnl. fte r••ult• of •u 
........ whuh ncu ... fov ,. .... pQ .... of till01- ... .... . ,. 




F'-1W• 6·. »-IAJJ..S ,►,1,_• f'U•»- os- a-.., .... -- _,pllCJ&tloa 
•• � r  r,..., ...... . pear .�· ••· •illaaf,u llbaa 
...... 1. OS ... ---- O·f 9'•i ... ll waa 
Apl)l� aC ,,_.. ... �-- lot ... ai. 
I 
TDL& vu. !BB llWI -- • l'GI.TAU. .fU11ft .. ·SIUIS • arra ...... vim nu iCIJSS ·na ACRI 
at SIIIIIDI A9 Olll DCll Of lltlllll.L 
1w. ... _ . .
:Ji
_








<��  (lnchu) (�--) (Joc11e• )  . 
1 222 1/4 
1 179 1/4 
1 191 l/4 
1/4 34 1 
1/4 0 1 
l/4 25 1/4 
1/4 1 l/4 
1/4 20 1/4 











1/Z J84 1/4 
l/2 146 l/4 
1/2 .., 1/4 
1/Z uo 1/4 
1/2 482 1/4 
l 10I 1/4 
l 411 l/4 
1/1 111 1 










ti lalllfdl flnt _. .,,u.t 4'J of ._ tu'N -•- aftu tCNblealJ __. � - 1 ad 10 .. ,. 
.,.,_, tndllln�, .ehutl --" ••· 14 ancl 16 4-a dtc _____ J, toad_b week •· 11 clar• aftu �--•·-� 
)11 o.a. lD4b r&lafall appll• f.lut, of two rato.fal1 ate, uch wek wttllr ell :lSMtlllnt.• r.-iYiag 
- ..-ball lacb r.abl 14 dap � t/4 lacb rat.Call appliN MCODd oI b10 l'aldall cleeu • 
J/ .... of 4 npllcatea, bka 7 -• after 1 1nch ¥ala. 
f/ llltt-eat ... 






!AILI: U. !Bl M1A11 -- 0, IOl!&IL ft.BtS. OIi 811:IIS C AJDI 'llll111DT IID ,aaa NUIDS · PD MD 
,0, SDCAZDI ,AID Qll-•UL'I lllCB •· IADr&L 
That,• · · .:?j•t ••ill i.sl . 
- i GaaaJ C .... (Sacbea) 
1'/ 1/1 l90 
% 1/1 337 
3fl 1/1. 112 
,. l/4 11-, 
JI! 1/♦ ·,lJ.8· 
6 1/4 129 
1-1 1/4 140 
8 1/4 167 
,ti 1/4 90 
i;ij-4 ;;gal� .... ;;'-t� wri' 11 eount.V 
(:lllcba) (lac•·> ,(1Dcllea,) 
1/4 413 1/4 4D 1/4 Jtl 
1/4 ,11 1/4 J41 1/4 119 
1/4 123 1/4 f:3 1/4 151 
1/'l 113 1/4 209 114 216 
1/2 171 1/4 lJ! 1/4 159 
1/4 115 1/2 2Jl 1/4 266 
1/4 lS6 1/1 169 l/4 .192 
1/4 185 1/4 185 1/2. 313 
1/4 68 t/4 92 lJ? 111 
!/ lllliftll fk•t weel applW -, of _. C.M � dee :tuac.mt; ,McoUd, weell •• 7 alld 10· a,a 
..,_. tna«-t; tbtrd ,... ·•• 14 -4 16 daJ•· afqr ·tnatweat.; fourth welt •• :21 4&,a aft• 
tNdW'flt_ 
)ti Ooe-haJ.f tllCb l'.alllfal1 appl.ted flrat of two. �atdall dat• each week; 1/4 inch ramfall applied 
tecolMf. ol. two rUldall at•:. 
sl 1'MU of ,4 nplt--- .... 7 -,. after 1/2 1Ddl �du .• 
!/ 1Jatnata4. 
a/ lococpo1:at.ed. 
of vutac• of foau&l •Mmd oo•t• NU0 18 a.,- •••• atmuiae appl'• 
atlon u •'•• ta ,•1• L 
flltl uati-eat-' pl.t 4fttaiU, •'8•iftuat11 •r• pleat• tua tbe 
es · , .. plot• . 11••• la dicb tb• chaalcal. wa• iacoar,o,atad ooriui11td 
•'80lflca111.11 ••• pl8111• pu plot tbaa tbe aontn.o-,ora, .. ,iota. 
aollUcflpociat.. ir .. _., ,ecuvtaa �•!nfall  lbe ftrat vNk r: ultN 
,. a •taa1,, .. ,1, lda• ..... CO\lllt tbaa ... ••'-•11>0tal .. .  ,.... , 
nctlfl.111 ,.,. ,.... •• lace. 1to ochn •••••tu.at dlff•••• 1a 
,._. va• fouad o tffi-· G. 
ftrouahout 111 eaau• countilla patod. Che laco11••cecl tr.eat­
--• 1ne IMttce, coatwo1 •tbart cht IIODJJlcOl'POl'&I.S ti1eat1tent•,, ••• 
·-• ,, .. ._,, aav• a t&salfloantlJ lower oo•t � Iba ohack. Al• 
cbouall tu ....- of fod&il coatrol ... •'8n111une. the aoatl\CO-,o••t.,, 
------· .... 1 ... Iba 51 ,. .... , c..atrol.  All ineOi,,oS"Attd tr t• 
IMlllt• •••• •�• ti.a SO ,_ •• , COlltnl •• lb end. o.f 28 d&J• wUb 
et.tr •--•·• ·COOl#Ol t.eiltl 69 ....... . .. .... t_.• wu ltttl• COIi• 
bol aotlc. .. l• SO . ..,, .... t: epplto.ttOil. • ,,... 6 u1 ..... , .... 
.. ,. D ree•l•.S .... Cl . .. � c.Mldcal .. .. , •• A ... I ... 
•ec•iYld """ .. aN:ll C'UO·lall .. ..  ,, .. . ... c.. 1ld .• ••• , .. r· . 
c•l•ed ,_.. � p•r �• af �--•tu aad .- iac1' of rato •t vMklJ 
'11Mtft-1• ad •bo 14 ,._dore at•• U. '-•t 009ttol . The r .. ult• of 
Ou •• , .. u• at•. , b T•l• 11. 'l'be -.. 1,.l•· of. varlanc• of •b• 
fedall ..... CN'll• .... Z8 a.ya .,,_ IUIMlM applieatl•• •r• .• , ... 
fa rate Ill. 
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• UDZI• ARD on UICB • IU� 
mat-



















1/4 I 381 
1/4 411 
1/4 293 

































y· laufa11 flr.a-t VNk appH.-1 ay of aDd tbr .. clqa after. ueatmeat. MCOml' WMk -- 7 _. 10 .aq. 
alter tc•twt; tlltr4 Nek -· 14 an4 16 aya after treatwlem'; fourtb _. - .2.1 •� - af.t• 
tr•tm · t. 
lf One .tacit ralDfall Qpltecl. ft.rat of two rainfall 4atee 4MICh week• 1/4 f.ncll .raSofall 4ppllN NCOJld 
of Mela raildall •t••  
5/ .._ of 4 nplicatee .caan 7 •Y• •lhr 1 i1lch AiD. 
j/ 1Jatnau4. 
al 1111:or:poratM. 
IIOlliaeolpOl'&td •· 0. _.. .. plola. -•• ltotb ti., QOIWicoP 
,-rat• _. ._,..,., .. , ...... ,. ""'°� .... .., one _. •• ,asa 
etlhP tM ,-, •f clMlltMl •--- 01 ... ._, lalUa __. kite• 
C0111•01 IMa tu 1tatlo , ..... ._ wtatch ,.-t.ved •• tacb ol ••la 
.,_ 14 01' 11 -· .aftel' ........ .,,1tca1toa. Al.1 ...taoo1por•I .  
tnl-1• ,_,. - tiPtfloal 4llluect la tlD4 -- 11'• OIICWUI .. 
,1., •. 
a. ..... .... , .  61 _, ., .. -. vu ....... "" ..... itl-
__,.,.,_. , ...... , ata , .. ,_, ou ,._b •I cata •• .., •I 
clt.tNo•l appl&catioa, o• ••• tla1'• kltr.. A& lh.e ._., of· JO ..,. • 
. ... 1 _, .... , • ...,,. o fl&•• t ,11.-
........ 
J7 
ta • fUtlt ..,...._, CDAl vN app11-t ,,......._ . . kllt-, of 
, .... -.. ro-. ,.... ,- _..,. of .._ . ..,.. a,,·1t-ed u In -,-,1111,-.1 
UI& lfaJ .If-. Ya•.,_. •- ol aiafall Mil date• of -,,ltoattoo Wlft 
Pl .... ,- tldl ........ .C lbl ·pl.- ww• IIOI :•ov--' Cbai ..,.. 
•• •• ,, •lflllll, 0.1, ... of utunl ·ratda11 _. hlleb oa •• 
Mu• --. OIIIJ -. .,_. •-• WU· lalcla tdiloll WU· ll ,-,. alte 
· ·anU- tOG. ttrt. ..,., ._., .  _. ,11a1 owtl 10 ,... ..  of IN fft-
·u.&1 plae• .,._ MU.- ta ..._ UM ill whla ti.. cb•toal .., Ml _. 
......... &.ao· 11- •i·t• Intl 1••• tbaa •-- ,-� Wfte· ki11•4 Oil 
lbt •• la wbida -. obllda1 . ..,. lacdpOf&t-' IOU· the Qll. a. 
.,. ..  ,._. ,..._ of ._ _..  .. , .. , ._..,_•t• -, 1I01lbcorpos-&IM 
.__ .  -· ., .. ta 111>1• 1111. 
l'M �l •f &r .. • .  • ·tJMt . ............. u.ea CJI 
.. 
• 
_, ... t ftY.e ••• neted IUO\tlhout Ille .Ck• P•illl , .... oa. liow• 
--• CUA diet eot 0011Cl'01 Cbe other ""41 d Iba• plo-�• aacl II)' 
..,_.eat c1aa p1ob bad ao ...... of -•• lu•tan tb,l•tl-•, _. 
koobi• awowua 011 Chta • ._ t.Dc•WJ>•••tecl p1ota ccmCala•tl a ,-,. 
,__., •• foat•U pl•t•- tfbtcb prol>alJ prw•le4 •U, oih•r ,1.,..e 
h• �- rt.ao• 7· tbow■ ehe Ofnl••--·t ••twt• th• t11C•J:Po••••• 
... Vilb oalr foatu1 plMtt d4 I.be aotdJtoew»osat•• ..... wtth ··­
foa«ail plat• ltDC • ....._. of ot.,_. __... iM• eeat2rac l>e• 
•- tlua '--c,••• .. -' noldeeorp•••tM plol• ••• a1 .. noted oo 
1iaaia aperS-011 whf.ah .,._.. _._.,._ ,._ lo lelufftct.·•t ,,..._ 
---eao• li ur• de1r .._. .. 1 tJI�,. 11o .,..,. •••• weq 
tab&I, ••• ••�• • ,uutttt, .. th• .... e,_. u vu •• _..._. t• , .  ............. 
Ut• ltv• �• of t•inf•U .lul4 1•11•-• __,1••· of Cbe lop 
low -..laob 1•,-•• of toll v•• r...,•4 tHII •ll plot.I of •-­
_.,-,ltoate oC ••••• ». .. ar, w1q1a1, of NC.I ar..,.,. .,. t1aea• l•y•r• 
Ill I.be 1:l'MlllloUH •• &iY• la t•l• Xff. a. N.la -�-- OD the 
.,,_ two •••tab 1•,-.•• of ai11aatae tcutff ao-11 ••••• liat. IMC 
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P"" oa tbe 1.-.r 'lwo •••tub 1•1•• a•• -,,r_..h11 tb• ._. 
Jt•l• u ._ \lllUat••• fti• tatlt.eau.t tbat ·Ck• fl•• ioobel of. cau• 
1-11 wbteh b.a falla ba4 11ot 1IO¥td IM cb•Scal klow a two•laob 4tJPtb • 
............ .., ..... ,. 1959 
1:tM HjtcliYU ., .. ,,. -,ataiae, ... Co .., ... upo.a ... 
1tS8•1tSt Pt....._ •••2rta dUll oo-11tioM tlldlaw to field 
• • .. . • 
' • .. 
• -
, • • • ' • 
• ,. •• 
• • � 
• a. . -
�· • • • 
r � • 
• 
• • •  •
.,. 
• 
' • • 
,  • -
• • • t • 
.. • ' .. '
... • 
• • • ,, 
•• • 
,. ·- I • • 
•  • • •  
•tclll'• 7 .  w..cl ltana on Plot, 111aety•ft•• Daye Aitel' CDM 
App 1 icatf.on wttla Necbetllc•l lacol'Pf)rat&oa (center) 
•• No 1aenpoi,a1lo11 (i.tl. _, l'qbt) 
,, 
..... •.  ... ....... •1ot• ...,.., • ..,. An• 
ll••CM _,U.-tioe wltb MNhee1cil �-too <•--•> _, * laoWft•tha O•k ad r'8M) 
TMLI llll. 1B1 1t1A11 lllllll or fOl'UIL JI.AMII 11' non or UJIDIAUD. 
11'COUOIA1'1D All) •NllfQOUOUftl t&IA1IUIS !ADM WILVI DAYI 
Wl'la o. -89 ., .. 0, IAlMfAU. RAD f.W.IN 01' 1111 ARIA WlllCll 
WAS ftllUD W1fB fCIJI POVID8 PD .ACU Of CDM 
JIii llf'OII fll& IAU 
va,rutu 
ttaoorporatd tneo toll 
Non�o••••• '1:lto 1otl 
I/ ronatl plU11 ,. dis• .... ... , . 
ir ....... ..,.11 .• , - 1• 
locbl• - ....... �1 - ....... ,.. 1•2 
lo tiltasln• 2-, 
.... f.M , .•. 
.,. ..... NU 0.1 
........ aotl 1•.2 
.,. .... aoll l•J 
,... .. , .. aoll , .. 
2 14l4 plea.ta 
1,1.12 plat• 
106 plane• 
1u-. 1 a.,llut• 
0-, 117 0. 1,a 
G.206 0.10, 
0. 200 0. 200 
0.2,, €). ISS 
0 .. 01811 0. 02611 
o •. o.56f/ o. oJd/ 
0.211 0. 138 
0. 14i 0. 142 
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DILi ZD. m ... , ... o, Ill ••m GAIi PLAID IIIICB nu OIOWI 
OM ,on Oll•IJIJI LUlll Qf IOU. WBlOB"" .._ Vffll lOVl POVIDS 
,_ MIi • IDIMlll fOffl Dlll UILlll. 
.., I 
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oOlMlttlou _. to 1na .... psel•laar, illfo._,&.cm about: acr .. be .. 
1't , .. ui-. ol tbtl flrtt ..,.. ... , vblcb IRalva four- pOUMI 
,., aosi• ol •lauiae ad OM •• oM•balf lnch of rain •• v._.17 lat·•t• 
val•• •• at•• la r•l• xv. thtt aaal11£• of ••r!anc.• of fo...,tl 1taM 
COllllU- Ukea a, .,. .... applicatioe of ........ .. al•• ia Tot• 
IVI. 
Wblll __.half f.ncb •J rata •• rac•lftd. • 1tpiftunt 4ifl•tac• 
l• at_. l•• the _._. .. _. OCO\lff41d,. ltoWffW, ,OQ: ••plieat• -of Ill• 
:&t• .. -• 1:.ecelfllll ...._ulf ·hld •• r•io .._ ,,_, dtu app11catl.or& 
l&fl t• puc•t ; ·dftl. -• tftd••••• .,.. la• df•ottv• -.. 
lbot• •Moh U.1_... •• 111Gb •I· ••'-• 
0.1 - UNII. of rAUlfa11 lt 81 ff 1.S 4-J• dt• I••---- wllb •--• 
stat: 1•ft ac•lltnt -•ol of fdUll . 11ow-,w;, ratsl oae or •tabl 
..,. after er .. llllliC --•• llettfl coatnl tl\am CM-t i-ecelvM 15 •1• 
dtu e,pU.cali01l. fte tlat1 rff•i•taa Alu.fall 1$ -dqtt afld appU.-. 
oattoa w-..,r .. • .lo'DPI" •• ut-.al c.o &l'M control than tu ft••·• 
recetnaa rain ·7 " 14 ti.y• tali•. '1'11• foaatl pluti•· 1rowtaa to 
n.,. ,.. ..... .. ..  ., vllScla ..... 1-.ed OU lMII ., siu.Gf•U 11 .. , • 
.,,.,. •tau.._. tr•---• vu• aot laJus•cL 
All t••--C• cm •f.aht�tocl  deep flaa acbind 88 ce U JO p•• 
cat .--,1 . .._ •• fl•t.t tu• rec_.tvN ou I.Och of ••lo 1 .  e. ot 
15 da,.. alto aiMsn. .._..._, coa� ·•4rtill04dlt1y fW.ft WMa 
._ cbo1e wllich r:.-t .94 th• - ... , ll daf• dtew tr-•-•• 
tu tna .... t• .. •bah •taht•lach deep flAa ...... la a-.u.i. aoe-a 





.. I "11111 11111111 _. W' .ua·ua1k n.&lfca U1'. 1'LAUi DIMl"U IUD rvua �· nlA W U1J Pl!!!!!l!!!I 
.... ' ' ... 
•• 
di 1 1,102 
1 746 , 1/4 l 1/l 1.,21'0 • 1/111/4 l,,IJlt 
:u l/461/4 1.»C) 1/2 1.m 
1)2 1.64:7' -• 1/f, 61/4 1,431 , 1/461/4 1.�0I-




� l/� l 1/ft 1.,SOO 
till. 1/4 6 1/4 1,.736 
1j/ 1./1 IJ 1/4 i..,u 
• ,mms .lll9&L llm.llllD am an.1C.Dlt)I 
, ;:w.· --- r.iit1
(b.cbu) 
1/lt 61/4 1.Mt 
1/4 & 1/1+ 19 
1 1.27t) 
1/4 I 1/4 i.• 
1/4, 1/4 1,t;07' 
1/4 & 1./4 11.IU 
1/4 & 1/4 '" 
1/2 1.,u 
1,/4 ft 1/4 1,10 
1/4 .& 1/6 1.uo 
1/4, & 1/4 1,_391 
1/4: • 1/4 l 
l 780 
1/4 & 1/4 137 
114 & 1/4 ,141 
,_., ... · r=--7�,;;; ill Lr� -- CoulC ., ec-t 
(lid:••> (laclae,) 
�,- I 11-4 1,268 1/4 • 1/4 1.266 
1/4 & 1/4 10 1/4 & l/4 20 
1/4 • 1/4 17 1/4 6 1/4 Jl 
1 .au 1/4 & 1/4 no 
l/4 6 1/4 1.- ·014 l 1,0M 
1/46 ll4 1,.%06 11• , 114 1,,a,s 
1)4 & 1)4 ,,. 1/4 & 1/4 680 
1/4 6 1/4 1,221 11♦ • 1/4 i.2u, 
1/1 1,.111 1/4 6 1/4 1.110 
1/4 • 1/4 i.a,, 1/1 1,224 
114 ,  1/4 1.350 1/4 6 1/4 1,337 
1/4 l 1/lt l 1/4, 1/4 2 
1/4 6 1/4 " 1/4 6 1/4 41 
1 7t 1/4 & 1/4 " 
l/4 6 1/4 47-0 1 m 
.!/ wa,,11 fua Wik ..,1w 1 -• 5 -,. aft• trutan •• ,__. _._ , ... I a4 1l -,. attn 
- tr••u•, �· all .. lJ, ad 19 _,. after ., ..... i tounlt ... •• U.IQd 24 dqt dter 
&rll .... t. 
� tDe lMh or 1/Z IJacb r&ln!all applied llrat of' ·two rdafall 4dN -=b --; l/4 lncb ·ralnf&ll 
-,pltea at .eaob dab:. 
.'SJ .... of I np1£cat• tuaa 7 ..,_ aft• l ff 1/l ·iach ruo. 
II Ua.eat•. 
ti nee. 8 fnchee -,. 
:� 
;,: 











TABLI XVI. THI .lfW.YSlS • VAJtlilCK a, mrrAIL STAND cotnrrs UDR rraNff•!IIRI MYS M'Tlll APPLJCATio• 
• l'OlJI. fOUNl>S. PIil .ACBI OI SJMAZlRI OB !Qft- - AND IIGBT• llUl .DIR ruts Wille& 
UCSlVID VAUOU.S .UlBfALL TIDDl&lffS 




Ulltreated a. all othaa 
lain, 4tll .,._ •• rain l•t• 2-t• aad kd veek 
lain kcl week ... ram l•:t ad -Zntl VMk 



























llntr .. ted ••-- all otbeff, 
lain 4th vNk ..,.  rain let,. 21111 md 3rd week 
... )dveek ..  ·rala l•t ... Id week 
l:ala 1•• nek v•. rain 2Dll week 
srror 
• S'aalltcaac ac n 1 . .,,.1. 




















the r••l•• of tu ••cora4 air...._• tr:t.al in wbtcb raltltall w• . , 
-,pltN b•fol'• .,-..,u -,pucatt a ••• ,1,. la r•,1• xv11. '1'h•1 tn.-
4Scate tbat all tr1a ... tw kill•• 100 Mrc•c of th• ..... regu41••• 
o:f the aaou111 of 1:•t• MJC•t• .. aftu 01-ll.-l tr••taMt. •'-Pr• 9 ataow• 
._. flac. 10 •1• dbl' c, .. tMnt. 
'Ille fl•t:• i-ec•t•S. 01111 OQe-ball ind of rainfall •nea ,.,. 
t,e·6>r• •taa•iae applioatloa 1taew•• oo co11tl'Ol ot IOJCtai.l pla.ta , !bi• 
--•t ef 1'•11':f•ll clS,4• bovft•• •tuat Cbe, foatal1 plant• lof • ._tt 
vtai1e. A "coa4 ae-ball hob •f -raldcll ••• -,. after oll..tca1 
�•--t aotu.117 ,.._ .. tlMtl ,c-,. fta•• 10 •how• the -•tuat-4 
plaat• ac 10 -,. dew ·81•••• ,,.. ... ,. 17 lO daJ• aft• ,pau-. 
-t ........ t. Chu• .-.. .. plac• bd ,-11, ........ -· .... IM -
•f. .. u the clulck. 
1ft Ill• tllhd acdllhoue ertai ••'•· 19B. fl•I• �eoetve• ._. 
o&- fou.- pouad• pew ac,e of .,_. .. ,._ .ad _. or oa.e-llalf lach of ••ta 
al weekly 1a,.,,.1a. 1ta4I •uu1t1 •• tld., ,-. .. etpttoa •r• atv• itl. 
Taitt• lflll. !be aul1•u of -,taoo• of th• foau.tl aouac• tBkflll ss 
-• aft• applia.tu,a fH two ,.....  PW ao•• of ••"••tu Q4 oae tad 
ot f.a.l• b at.v• ta ·tale DI, tou ,_.., Md ou tacll ta Taltl• a •. 
•• fov ,._.. ao4 •••baH .__. l• T41e Ill. 
lbe fiul CINIII •havtcl &Mt all the flab •-•tvlna two pouaq 
P•• us• of .,_. .. _._ Gd -. iacla ol caia ooae&1aecl ,..,.r falt•il- plaa-c• 
dula tN ..... , .. fl•&• · !he llata vbtch l'Retv.• ... tafall o• ., 
•!pt •r• •f'le• atftulle applioell.- -bad aa ...-1 ... _. of ---•• 
MC --- .... r _.. llpiflcumtlr lOVtlW Iba tbat of ,1.,. wlli.cb .,_ .1 .... 
ratahll lJ or 22 4aJ• afC•l' qplte&Cioa. ft4t t•uoaeat wlllcb dl4 a,et 
I
r • • . •, 
� • .. 
• • 
• • • • • 
• • � 
• ' 
• • • 
• • I • 
" • '
 
•• • • • • • • 
•• I 
• . .. • • 
•• • • • 
• • .. • 
• 
• • .. • 
• • • 
• .. 
• , • 
• . • • .. 
 • • 
• • , 
""' • ' 
M ... • •• - •
W &Vll. TIii lll&K - fll � n.&n$ Oll ftAfl M"lla iflLICAUOit • - POUJIDS PD AC11 
·fa 1·D1&&t11 1Blllt UllllALL aa- UCSWD - A11D 8'lD &n.lCM:lGB 
Treat-
� llettt 









8 - 1/2 
9 1/2 
10 l/1 










l/4 1 ,.317 
1/4 1, •. 159 









1/% 1 •. 2 ... 
114 1,.,,11 
1/4 1,,144 









1 •. s1a 
1 .• 344 
fl f . . Q...._t •dnfall a,plld 1 ..,. hlore t--t;. .fifft _. •• l aa4I 4 clq• dt:c trMIINnt; 
IM01III WNk -• 8 ail U •• after tndMIII& dd.r4 ..it -• ... ap.pl,..... 
l/ Ill fi•t• uaU0111 u tla8d. Couata Mt tuea. 
s/ Gae ._. or 1/2 .iacll nlnfaU appllecl ftcat of cw nidall ctacu uck ...t. 1/4 inda rainfall 
-,pls.t wh ot· :two UialaU .._ •di -.k. 
At .... of 3 replteat•. • . . � a/ llltr.ah4. 
• 
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,.._. 10.. ,_..._ .,._td llU. .... tM 1.-.Sl •ua&• 
IIWlll P•1tJt ... ...-llelf 1raoh of . . ·.it . lap 
..,_. .luutN1rt1 (tlle _.111 ia lll lba 
.,,_ 1.et . -> 
rtau• t. If.ad._ .,.._. Jlate lliolt1III DN4 r-tatl •l•t• 
lblcll ._.,_. One II.oil •f lahla11 .... MY• 
... 
...... tw•--·. (tile -·· u - tM 
.,,_ 1-'t co.-..) 
w -SVUI. ra1 ma -• • l'OUA& ft.AltT8 .. n.au .,_ naw nra no ca JOUI POU1D1 111-
-&CII fll &TIIIDI' DI VIIIODt IAla&L LIVILS 
--. i,:atj,■1.IV , p -1' . jr :.J' . 
.. , � kl lal◄ . Couatdl .... . � 
•·  . . . .(Jechu,.) 
- ii, - · 1
- -
ii/ 1 j . 1JH 1JI 
l/8 & 1/8 
� 1/8 & l/1 
,, . 118 & 1/8 
1. 
•' • 
l • l/1 6 1/1 ' 1/1 & 1/8 
.10 · l/1 • 1/8 
ii.ti b l/8 & 1/8 
12 - 112 
13 . 1.18 & l/4 
14 ,l/8 t. 1/-8 ' 
1, . .  1/8 6 1/1 
(s-he•)- c1ncua) 
1/8 & 118 1-423- 1./8 6 111· 
lll 6 11• lJt 1/8 6 1/1 
'l 1.ut- 111 & 111 
l/8 & '1_,. 1.41  1 
1/8 & 1./8 1.408 . 1/1 & 1/8 
:l 1,.440 1/8 & 1/9 
1/1 It 1/1 110 1/1: .ft 1}8 
l 955 l/8 6 1/1 
1� 6 l/1 l.215 1 
1/1' & 1/t i •• , 1/1 •. 1/1 
1/& & 1/1 1.,4JI 1 
1./8 & 1/1 1 •. 131 l/1 ft 1/8 
1/2 ·ttt 1/1 6 1/8 . 
1/8 6 l/8 1•412 - 1/2 


















=ivdl 011'1 · ·Jlf!1a uJ! . . . b· - CoUIICif/ .. Coant4/ 
(1-he•) (lacbe.•-·> 
1 
1/.8 :(J 1_/8 1:. 161 1/1 1 .ot1 
1/8 & i/8 16 ti-I 16 
1/8 & 1/8 18 1/8. 15· 
1/8 fr 1/1 lff 1/1 72 
l 90I 1/8 87S 
1/8 t. 1/8 1 .as 1/1 1.2.0, 
t./8 6 1/8· 66- 1/8 ,, 
l/1- 6 l/1 5 l/1 4 
1/8 a. 1/8 11 1/1 10 
' · · 1· ' Sft 1/1 96 
111 . • 1/8 1.111 1/8 1.2,e 
1/1 ·• 1/8 351 1/8 .340 
1/8 6 118 U· 1/.I 72 
1/8. & 1/8 IO 1/8 51 
: 112 . 1,.048 lJI 246 
� -�-� -�- . -- ----� ----� -- . -�-- � � � -- -- -- �. --- --..- -- --�- - - -
��...----- --- --- - -�� ----- ---- -- --�-� --= 
!/ la1d•ll flnt wk applhl 1 aal 4 -4aJ• dto trutMnt., MC8Dd __. • ., 8 , ... U 4&,a aft.er �•--t,; thir• .,.. -- 15 aad 20 ..,. af·t• -tnatllant:J fourtti .__. ... 22 Alllt!II 26, U79 aftw 
t:��c.; 1ut1i .,.. - a .,. after a•--· · · 
!/ ll,1 �ata •lfenl la ...... 
II ._.�f lllCll or 1 tncb _of l'&lld.tl_ applud fu:•c of h'O sr:alnf•ll «tat• .aeb VNk; 1/8 lacb of l!alDfall app.U.N. ·aacll of t-ve ratafall clatN eua wMk. 
j/ ....-. -o1 bo qpl.lcatw bba .7 _,. after 1/2 iach or 1 Inca rata. fUtll ,,.. c--t• taken l-S 
-,. dtc appllcatloa. 
-!I 111tna, . . 
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rtc•lve _.alafall uat11 U clay, aft•• ..,it•ctoa ••• •taatficat11 1 · • 
40Dtrta·1 of foddl tlla llw t.-•tlllllt wbtcll lacludH ratofall 15 .._,, 
•fttl' appU.oatloa .• 
TM llal• vhin c••lvtd four ,oun4, ,... ••• o.f ati-ashl· aOfl 
o• inch of aiofall •t vutflna tial iat_..1,, •t:aow.cl • h&al& perc•t11• 
of WMd ooattol. ace .,,.. ... to '-• • cliff-• due to ti. ,.,, 
that tbe cat.d•l1 •·• no•tYN. 
the flat• whlu HC•lvN ... -.1, tacb o-f tatafaU ..a four 
pouacl• pu •r• ot atre•a. ftd aot ,.., ..., •'8•U&caat cllff•reacfl 
l11 ,,.., "1tll the lovtb wMk. TIie - \1.llt o.i ooauol ea •-• 1.1••• 
•for• ·1ttu COUGI 1fU IO Rflat.le t.etv ... W.,llo•t•• and h•---
_. ...... ,. Dat ..... ........ 1 ...... ,, .. 1aa• ... b lo .....  all 
tr•- •·• lUtplfiOMI. ....... .. filtb ..... couac ...... lbal 
•t·1 flata COil ..... ftwer ..... tbu Iba mtt•IN _. t1-t ao cJiffw•ce 









-a. at..._,• tcW• coadlacte.t dorl:Qg lf.58 .. 1.959 taclicatect IMt 
- lneb of ¥•id 11 t:tMiVecl ••fOJ• •-'-· appli•tloa o't wt•bu 81 
day• afiesvara. a•• oocl CODt81 01 �1 rilb or witbollt baaloal 
tradc,•ac.too f ._ obad.oal. --•• n..- iacol1">•••'-on.. ,c.._.• 
._,, _._., .... l'ata 11ttbiD 11 ..,.. aft• appl&oa,011 of t.b• ohlldca1 
8Cft 1le,t• COll'trc,1. -..ult toob ol l'Ullhll 1•• poo• oODt•l "'­
tu obatoal vu aoe t.oor,ei-•&• a.4 ••• 01tlf •u eoatro1 whta tt 
.. laC9 ..... t .. . 
·1tu1 ,_. ... ,-,.. hUl• 4'Ullll ltB 4'4 aot itl.clllft •obantcal ia-
_,..,_sa1toa of -. th-.C•l• 11 vu ,..tlll•t.S ellat llaf •••�·t,•••• 
of •iautM . wou1• v-, U th ,._-.,1 ..... .,.. __, tborouahl7 
�• the tol1 lo Ille fl•t• tat._. of ••t.oa plane" al a qptll 
of IWo loo'-• .. vat ._ ta •• lfJ8,..,lf0 _,._.,..._,.. !bile• lt19 
Vl
all taili-cdN I.bat ... ctepch of tu ..... bad ao •• , .. ..... :t'&le 
-t of _.,,01 .._, _.. tneb. of raldall .,.. Nc•iYed vSlllla •'8•• 
..,. -'t·•· •--•-- eppllMtloa.. ... ... / tbU ,.._., .,.. •••••actorr 
kt lua .,,_,,._ ._ .,,,._.. 11 a,. die» dattdo•l applt.eactoa ancl 
1 .  • lffeotlY• .. ,._ lt .. 199 tc......a llblch kaol\MIN .- toob 
11 ..,. dtu -,,1,oae&oa wt.th tlMt ..., ..._. ,1 ...  •• • ..,. ..... 
... tb. !Netlllnt• m.cludllla l'&iaf&11 11 "'1• di• as.a11u app1$M-
tt.la .... OOllll'Ol Sa 198. vltlle aooct �-••l .,. acbtwe4 ... 
ltS►. 1959. D4t ,......., ._.,.._ .. ...-1-alf &1lcll of �•iaf•11 to 19N• 
, .. .... ..... ..-u, cha - ..... 1 .. .. � wllicla .......... alau 
__. la ltst. loQ of tlMIM .-.ball ._. 1.-tai. a_,• __.tt.afuCoq 
• 
• 
1!1at 11·9 ll•t• wbloh •--1"'1 61lt•ba.U 1Mb •f r:alrdall ,_. _,. 
. , . . ' •  ' ' ..,_._ .a ... ,. .- ..., •«•• •PIM•• .,,,,ca,,-.. ''" uoa11-., coa• 
. . ' . . ' ' . . ' ' . 
' t, • I ' " I . . . •" ,. 
Uol of t•ldl. r.cul pl•t• • ._.. •Ndved -. lull of saiafa.11 
\ • , ' -, : ' ,· j ! • ' ! I o • 
• 
' 
' • • i ( ' \ 
j I 
> \ '. ' \ ' I, 
I \ � ' ' I 
' • I 




a.. ,,.1, ...,,1-. . ....,.,.. 4.i4. riot •-.�.c.•11 ,.,,..� ... an..-
·. r • • •  · . • 
• 
r. :· , • : .  , 
...... ah. � • •tin 1""'1t1 ••- 1lNtb,es -. us f-. 
I • )  • , ,  • J 
• • ' 
. . . .. , 
..... . ••• ••• of , .... -. . .... �• 71 �cea• CC>ttt:tnl of ,._.,1.  e, .. . . , 
bMNn Ible ao ooa.t•�l .... aelie ... 1•• till� lAck of OOI\Cftl •P �-
--�, .  ··� � ..... , •• ._ plalt:io. .... .... , .. .... ,1 ... ---
n.&aa • .... 1, .  ,._ -. an ..... to olttatt1 .... ,,1oa1 •••--. . ' . 
�•••1 _. .ntt t.141 , • ..,.11.  a.. plot• _,. cw••• on1, .._ 
•aw•l t•tal -, tu· IMp�•C.• ... Ike ......_ ·di4 Mt dillff tNII -
._ de t----• l>f _.. tlMa a I• .__..., k& IN o.1t.utc .._. 
• • • • • , '  I 
_. fr• aattWal ooadttt..a. 1M Nlfff•h•e WU lalclwl' an4 tltl IMltfllt 
. . 
1- ._ �Uk·k1 t•fa. •- •nit_.. lbaa _. ---�1 rdu fell . 
' ' . ' 
a. •�l•t•tl .. ..._., �•,-•• •..-•�• -" ...,. 41tlckly Jbaa 
.... ...... 1 �,---
Altt.- ._ B•l• _, • ...._. 4W •t fol.1Mf .U. an..._• ., 
• . 
. ' ! ' 
••�t• atlhlJ• -. •ffmbottP ruv�c• •• la ·eloN .. r._.., wltk 
' I ' � • ' - • 
lboN "'°" .. t.r IUICbeSA CIJ·, Ir••• (10·) aa, So11n•t4ft (18). . � 
• I ' ,  • I ' I • j I ' 
.,. -.1 ..._.., ._._· •IW•l c..U.t- tit tll• .- ft•i• .. tM 
''hl4. � . � ._ _,,. �- l"--1� . .,_, IN 8� uialt 
.. 
" 
Wlo-.hd. th• . Iott, b--•• of· t• �--- th•••· field 
rtnlte -, not •• ,"1ltftoaat. 
To ol,Caia .. ,-1,fectos, .a�rel f &.eall Vitb the \d• •i ......... 
i.t .,,._ .. nec .. aa, to hav• au uaeh of rain •bort17 before cb ·.c•l 
-,pU.catloa or vielltn tbtM· wHb _. · •••--•1,r wit1d,a two •MU d •• 
•••· lt f.l po•a,OJ.• tha& •l•t.uc• ...-ca it• tafluenc• oa tlM cbtllical 
in ac l•ut oae of '1U'ff -,., (1 ) y 1.-cbllla 1t b1Co lhe ••U• (2 ) l>J 
teaptata tc ta tolatloa ill tM •oll .. CtwlC t.t .., h• ., ......... ,, pl•t 
•••• o.� (J) • CGllll>iMHoa of boch. 
11••• "1ltoh rtc•i•H ea• tact& o• sua t»•lowe appltoatlon o,f •itla• 
•bit taa4 allloal 100 pe&'C•& coatro.1 of foatat1. bltlteatba Chat •--bit 
41UfuM inJo ••• -.,u •1-. • ceao..-r.acSOa 1�a41eat •- tb• blab tt 
coat.•tn.tlo1t ••1111 II the •u .. f•c•. 
flanta wld4h r•ttftl4 Ollly o114l•kalf inc� of raia&ll �•for• oh.ai• 
dl applloaCio11 abcwt4 cli.-.al laJuq kt recoflftd. lt l• P•••Dle 
tu& &hie vu lquffut•t 110h·tur-• eo 1 .. ob • co•tc .... c of tbe � 
teal tato eta. roo• eoM. tc ,. a1ao poa•Ah C1laC .. the ••11 'Mc:­
-,, CM •1alll1re v., iuufflol t &o bold the o"-iul in tolution lo• 
OlflPtf.M 1'7 .,_ "°'•• ·r&e t,r•• po .. P>,lte, •••• •-•• pl•utOle 
_, tul,a..,_c ao&,brl o«dM •- wi.1C.S plat• ._ b-41oCllll4t tut'lid aacl c-_. 
.... • lf IOUQ. .... ,. of ·ch• ch .. Se&l bad ..... ta lb• root son.. on• 
WO\J14 --••t ... ,.,oa11 f.aJoq. 
Llk-1.t•• NCM"lc•l t cpora&t.oa tap.,... .. ill• r•eu1C• botb ill 
'- •l'·e«daoua• --• wt• tlMt llf.8� r••• ••· cb•f<Wa1 f..a the fl•t•• Aa­


















· lt · would •PPM• tlaat -.cbantcal lnooxporatlon of . the ch..Sul COU14 
re,l•c• i"&inlall fo"I II0\'-1111 th•· cll•t.c•l . tn.t.o the •oil,  Hown•a:-, the 
poor fi•l• ,.. .. ult• vei-e •ttrtt.uted to bot• •� concH.tion1 at tlu, tf.M of 
,�tatecl r•tnfall •• 4d.er · •oil than tm4e_. natural ra:iaf•U oondltlona . 
Tbd'efore• · iC · lfOuld ••• t"-t M._,lcal lnoorpo.a-atto11 ·would replace 
.-atafall on,l:, uncler adeqoate ·aoU • l•ture condition• . 
Altbouah ·tbe rault1 of this atudy and tho•• of other worbrt (8 1 
10,- · 18 ) i.ndlcat,•. daat rd.d•ll ahoul• lte r•c•tved within tbree .._. 
an4 prderMlJ wicllin two week• aft•r oheaio•l appU.oatlon• th• ••• 
fo.r rn·ei¥iQ8 �•1• at dll• ...-17 4•t• lt not oleat1!. It t• ru°"nal>l• 
·tc, lelt••• that foatail plane• ••- •r• tolnaat wlth aa• aa4 t-t · 
tbe Uftlal .... 11 of cbealcal applie4· ,� .. ·-raene• tn eon t.• not 
.. ....,.,. to control tbu• ol.der plaat:e. Thlt 1• partially ,u1>atatlated 
l• till• •tuclJ t.7 the fact · tbac the 1o11Sft tbe rein ••• ••l•i•cl aftar. 
c.,,_tul -.,itc•ttou th• loaa•r �.c_. th• ttm.. 1utena1 �•••'�-' to 
11•• concrol .  
It ••-• .-ppuent t:hat th.la cb.etca1 l• uteful wha appUe4 
pl!'.--.f.'Seac• lo� c:.oatrol of an•l ""' in com £a u ... wlut'I'• raln• 
fal l 1• _..ca-.t• _. t1Ml7. la tabulatct .... eu.ch u South Dako·ta, 
1u ·ua•hlana 1, UaitM, &ai.l\fall data for tile tear• 1950 to 1959 
uadlc-ate tlaat tb.e c:h.-io•l would have been •ftectlve tbl 7eare out. of 
the ten •t Broold.Dfl • f·t•• or • •'- ,...,.. at Cao.ton:, t-1-•• to flv• ;ur• 
at ·C•ttyaltua, ••• to •'- ye.n at Ntmao1 fl•• or •ta 1••�• ac a.ct­
ful • an.4 fol:ar ,or fl..,. 7-.,ra •t W.tertowa. 
Atl'aalae applie4 at tb• four•poulld r.te ,.., •••lleat s-e1u1u 

















tbne vffb aft•r ehelalcal applicaU.oa, . tftdlc�ttaa that le•• ao1,euh 
la needed to activate
. 
tbi• challic•l. �l• voul4 •-- logical •• aC�•� 
•t.•• 1• 14 tillU (10 ••• 5 ppa) •r• water 1olul>le than ffJU.•ine. It 




.,, .. t of l'&lntall upoa 1:b1 coacrol of fo•t•,1 wllh •iaa•m• Ad 
5.1 
•u•tu. ho rat• of ••ittfa1 1 · vu• u•• lo tlM 1rMMOu•• •• ta the 
field Vltb two racu ot c!Mt c!Mlidoalt . a.Wall wu applied ac v•loua 
cuaN raaatn,a fr• •wen 4qa bef••• appltcatl• of tb• chaatoal• to 
u l•t• ae 11 up after appllo.•tion of the obtaioel• •  The . .  eff:eo& of 
Cb• 1'af.d•ll wu cliltUld_. 1>, ndUeltion ln •t-- of foatal.1 pl•••• 
,.,.. foUowf.ag 40D01Ullcnu ••• • •• , .. ,h 
1·. water ....... d •• . vehl•l• i., which ..... ,... aod Pl'ObOlJ 
a1�a1tnet IIOVe1 tatio tilt totl. In w•c aoil Cbt.• IIDY--t le &l-olll a 
oou•tractoa irtacli•t wbil• . ill dry ff ll it ii bJ 1�b1taa .• 
2. ff••---••• -,plicatiou or leur ,...._ p•r •c•• of , ... _. 
•• aflM«l••: fo• con�ro1Uag foxtail lf tile· c.lUllllc•l t.• appU.u eo 
wel toll , or ti _. lllCll •f r&io f•ll• vittlllu 15 day• aft•r ehlmioal 
appU.oattea, Of' tf oa .. u1f iacb f•ll• W'.lthta o.u or h'O da7• dt•r 
appllcatt.on. rat• to goocl cu111,,. •• o&.kba•d wt.a ou inch of ralll 
lall• ••t• tllAt atucd •••• 
3. hoper Meheoi_.l t11oor,orat&oa of . .., ••teal ci••uc••· Ille 
_, to� c-atatal1 ti toil •uiur• t• .. -.•t• ln,c i• oot • cG11pl•t• ... ,,, .••.. 
4. Sblaaue .... clOlmwa,:d ill t,b • •• u ••JtJ 11ow11. ln YlMlftfl 
•11« l••• f tve l.tlcdle• of utuw:•1 ratafal,l ••• toxic CllNIIICitl.. •• a 





a,plt .. ttou of two OD fOO't pou&Ml1 P•• Mire •• •fhotlv• fot Cout#ollt111 
toacau if -...1-11 tech •·• run fall• w.t&llla 15 •1• afcu clltlaica1 
ap ltNttoa. .,.,. IO ..... , •• ,,. aft. obl&ia .. ... •1141u ... , • •  ,
w•l• f•ll vldwa C.1- third vetk. 
•
• 
(l) . ......... L. I. Conl•ol of ...,.i wte• la .-h l>J p,re•--.IIDC• 
' · · · · · ·chtildcal ·•t••t:1111111t. fouft"11tla Aaawt-1. a..•roh a.,o•t• 
•stb Central _.. Cfeatro1 Confu-.e, ,. 86. ltfl.  
' . . . 
(I) ' hdl.,, . c. •• ···--� �· 1 Pllo&tlon. 1960. 
(S) 
(4) 
.._t• Mel .-elat" traalu ..,.._.. u pr••••---• 
._. po• •---•• i.nu1••· tbtrteenth ., .... 1 no. · 
.CM41-• of _ tu 1'ot'tb Central tlMtl Gontrol Go11fuenee, 
•• 57 . · 1tJ6. . . 
...... �- • ._, • . _,. ,.i., .. cir••1aea at bttlatcta . ••· ••• :• 
11·t34-i6. 1157 .• 
(J) laJ•C• I. I. _, Jocllholt.s, L 1. tu S.1111.-ce of pr••-••• . tnaC..t•· rilh. a1M.1tn att1I ••••l u.-.r• oa :,ul•• ·oC 
con •• coatnl -•i ....... roaa-c.b ._..1 ... ._c11 
a.,ort. ltadl C..ral .,._. Cont�ol Coaftr.-ce� pp. 86-87 .. 
1,11� 
(6) . • ....,, w • . ,. Uf�, of vut.ou abMlsc.ia •• ,..-..,,qw• 
'9• ._ co•tsol ot · v..,._ ta .,._ coft. roura.-t.b --.1 
... 41a.Oh a.,ow&. lfottll C.tsal ._. Coatr,1 Collfer.-o•, 
,. ... 1951 . 
(7 )  ..,,., •· •� • 'fund· �uk, Jr. , IL a. • ••• a.aaha. •· a,. n. 
a1t10.rptt.oa add ••aulooat'°" of -Clo' •lue1ad Hllaat.a •1 
con• cotton ad ouc_.•r• -..., 7 t300-Jot. 1918.  
(8) Dtlltdl•ld.., L .  A. ....., dfecsce · n ,, ...... _.. applic&tlaaa 
of OMA a.4 tiaast.11. ,u,..,.tb •-1 hoCJ• .. �• of tile 
-...a. ---1'•1 w...e Coalnl eo.,-..._.. p. 2J,. 1958. 
'' 
(f) fl•tcui1. o. IL ....... (l•cblo..-4,6•1>U(.elayi.tsae)••�••- u.> 
' C .... CODINl "' con. t'b.irt.-&b AnmMl a..MNb ... 
po•&. ._.. e.ata-al .... Colttrol Coot•ftlloe• P•  91. 1956. 
(10) h•••• -'• ,. he-wrs"'°• coat.rel I .._.. ia con wttll 
MJ:t&e.t4u appll·., ut11 .po1t•------· r--.t"1111' Alulual 
...... cb a.,on. IDcth C.U�l .... Coatl'Ol Caaf•:rae•· 
p. 90. 19Sf. 
(11) NS•ctk. c. •• l\tcv. cbeldcal• foe nM -,air 1 .  toun._dl 
_...1 hoOH4'111• of tM � Oifttral w••• Coatnl 
Cold•--• n• 1•5. 19$7 . 
ii 
. (12) aloha',., .a. ,. ·•-s.. u4 r•l•t .. tru - · •• A troar .. , �-,ore. 
atw•cb .Aanaal troce..._., · f the- Southa.cn w..t Coar•IQ.c•• 
P•  86. 1 .• 
(13) .,..,.._, L o. -4 1uu,-. L •· w eonuio1 1Q a.11•11e · arato 
qhull. fou.stMdll --1 lu�b · port. Mor·th Oentnl 
eonuol. Confa•c•• P• 14. 195). 
(14) ...... I. ,. h.-... q-.c• veM COllthl ,. cora Oil •ck ,.,1. 
'fowc ... ti. ...,._1 a.1urcll a.,o,,. ._. .. Central Wee4 
c.awo1 Cod•••• ,. ,a . 1,.s1. 
(lJ) ...... ....,..,,.. But• a. _ � _. l111l•• II. l.uull• of ps.- -, po1t---• 
llllO• -,,1soattcm of llfft.f.ol · • ta ooh ea ..._.ral -4 IIIICk 
••il•. 11drt. .. ,b Amlllal IH.tUob ...... ,.  Rowlh c.c,.1 
.._. CoaUol Coafuttaoe• PP• fS•t4. ltM. 
(16) ...,..........,_ i.1•1 IL -.I lllllO•• O. I. cn(litaata) fer ---1 .... 
onc191 ,. con �racla. -fou'--tll ._.., aa•arcb 8-owt. 
•nb C.tt•1 V.N Colalftl Colda ... , p·. 93. 1957 • 
(17 ) .._, ... I. •• A ''°'"'' r.port Oil 11- pby,tolae, of •lmalta 
ta . ._ ..,.  pl••• flfteedb •••l hoc ... lQa• of Pe 
· llonll. C.bd. .... Contiol Cod••o••· P •  4. 1958. 
(18) ..... �� ....... _, r,tac• trtA&lM '-'"'"'•' tlftMD'1l 
- Mllltla1 troc ... tnaa of Iba llodb c.atr.i w. .. Coflttol 
Ced.-.ce-, pp. 11•13. 19M. 
(11) ...... ,_. all c•la ... .......... ... 1014• T4k=l'1dM1 aull•tf.a *• 58•1• O.lu Aanc•l�ual --.aa11. · 1958. 
l1-M1 
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